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The number of surgeons is decreasing in Japan.  We investigated the trend and factors influencing 
surgeons’ selection of and retention in surgical specialty.  In 2016, we obtained data of biennial surveys 
conducted by the government, and analyzed the annual data of doctors up to the latest available survey at 
that time (survey, 1994-2014; medical license acquisition, 1993-2014).  The rate of selecting surgery by 
male and female doctors during early career (first three surveys after acquiring medical license) decreased 
from 28.1% in 1994 to 21.3% in 2010 (first to nineth survey).  Female surgeons increased from 7.8% in 
1993 to 12.4% in 2003, but decreased from 12.5% in 2006 to 10.7% in 2010.  Total number of surgeons 
declined throughout the period.  In females, the rate of selecting surgery tended to increase at the 
beginning of the new training system in 2004, but declined slightly thereafter.  The retention rate in those 
who selected surgery at least once by the third survey (1998) after acquiring medical license in 1993 
showed a downward trend.  The retention rate in females declined continuously to 48.4% in 2002, stabilized 
thereafter, and then increased from 47.6% in 2006 to 50.8% in 2014.  The retention rate after 10 years 
(1993-2003) was almost stable (72.4%) in males, but increased to 57.5% in females, and the gender 
difference tended to decrease.  Younger doctors tend to value their private life, and may not choose or 
continue to practice surgery unless working conditions in surgery improve and income is commensurate 
with their work.
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Introduction
The total number of surgeons had been decreasing, and 

the number of young surgeons also decreased in Japan 
(Tomizawa 2013).  Recent statistics have shown a decrease 
of more than 1,000 surgeons compared to twenty years ago 
(Ministry of Health Labor and Welfare 2004).

The clinical training in Japan was revised in 2004.  In 
the new clinical training system, physicians engaged in 
medical practice must undergo mandatory clinical training 
for more than two years at a university-affiliated hospital or 
a hospital designated by the Ministry of Health, Labor and 
Welfare (2004).  After ten years, as “bright side and dark 
side” of the new clinical training system, the benefits were 
improvement of basic clinical competence of residents and 

improvement of their working conditions including guaran-
teed status and financially compensation (Iinuma et al. 
2010), while disadvantages included shortage of local doc-
tors (Kitamura 2015).  

Young doctors who just acquire the doctor’s license 
may want to choose surgery, but their enthusiasm may be 
dampened when they see the reality of a surgeon’s life dur-
ing rotation in the new clinical training system.  Residents 
expect to see surgeons as respectable positive role model in 
the operating room, who spend sufficient time with family 
and maintaining good work-life balance (Yamazaki et al. 
2010).  They saw that surgeons are exhausted from working 
long hours and doing chores until late at night as overtime.  
They often take up additional part-time job in outpatient 
clinics of related hospitals due to the low salary from uni-
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versity hospital, and as a contribution to community medi-
cine.  Residents may decide not to choose surgery when 
they recognize the tired surgeon as themselves in the mirror 
of the future.  As a result, it may be true that the new train-
ing system may impact young doctors in their choice of 
surgical specialty and in retaining in the specialty.  In this 
study, we investigated the recent trend of choice of surgery 
by analyzing gender and the year of acquisition of doctor’s 
license.

Methods
The Japanese government has been conducting bien-

nial surveys on doctors, dentists and pharmacists on 
December 31 of the year of survey.  In the spring of 2016, 
we sent an application to the Ministry of Health, Labour 
and Welfare for permission (Statistics Law Article 33) to 
obtain the data of doctors up to the latest available survey at 
that time (1994 to 2014).  This study was an analysis of 
data only, and approval from institutional ethics committee 
was not required.

In this study, “Surgery” includes general surgery, 
respiratory surgery, cardiovascular surgery, trachea and 
esophageal surgery, pediatric surgery, digestive surgery 
(gastroenterological surgery), orthopedics, plastic surgery, 
cosmetic surgery, breast surgery, brain neurosurgery and 
anal surgery.  

Serial data of individual doctors collected over multi-
ple years was integrated based on the doctors’ license num-
bers.  The data of doctors who were 24 to 28 years of age 
on December 31 of the year when they acquired the doc-
tors’ license were included in this study.  Doctors who were 
engaged in multiple specialties, while the main specialty 
was surgery were included in this study.  The total number 
of doctors responded (total number of respondents) in 1994-
2014, was 2,983,036.  Doctors who failed to return the sur-
vey more than twice during the study period were excluded 
due to data deficiency.  Eventually, the total number of sub-
jects analyzed in this study was 110,359 (males: 75,599, 
females: 34,760).

Regarding changes in the survey form for doctors, 

“resident” was not included as a choice of the clinical 
department in which the doctor was working in December 
2004, while “resident” was included as a choice in 
December 2006, and “clinical resident” was included as a 
choice in December 2008.  

The situations at the initial survey after doctors’ 
license acquisition are shown in Table 1.  In this table, the 
total number of subjects analyzed for each license year 
group is shown as “Number analyzed.” The situations when 
“surgery” was selected as the specialty for the first time are 
shown in Table 2.  A doctor who selected surgery at least 
once by the third survey after doctor’s license acquisition 
was defined as one who chose surgery as early career.  In 
this study, selection of and retention in surgical specialty 
during early career were examined.

Results
Early surgical career in the survey 

Cumulatively over 90% (except in 2005-2006 and 
2009-2010) of the doctors working in the surgical field 
chose surgery as the major specialty at the second survey 
and over 95% at the third survey (Table 2).  These data 
indicate that most of the doctors who work in a surgical 
department by the third survey chose “surgery” as specialty 
in their early career.

Selecting surgery as specialty in early career
The proportion of newly licensed female doctors 

exceeded 30% since 1999 (Fig. 1).  The number of male 
doctors and total number of doctors (male and female com-
bined) who chose surgery in early career showed a decreas-
ing trend throughout the study period.

The proportion of all doctors (males and females com-
bined) who selected surgery decreased from 28.1% in 1993 
to 21.3% in 2010 (Fig. 2).  The proportion of male doctors 
choosing surgery was higher than that of female doctors 
throughout the study period.  The proportion of female doc-
tors selecting surgery increased from 7.8% in 1993 to 
12.4% in 2003, followed by a sharp rise in 2004 and an 
equally sharp decline; thereafter the percentage decreased 

Table 1.  The situation at the initial survey after medical license acquisition.

Year of medical
license acquisition 1993-1994 1995-1996 1997-1998 1999-2000 2001-2002 2003-2004 2005-2006 2007-2008 2009-2010

Year of initial survey 1994 1996 1998 2000 2002 2004 2006 2008 2010

Number analyzed 12,500 12,489 12,503 11,550 12,668 12,169 12,107 12,177 12,196

Clinical specialty

Surgery 24.2% 23.4% 23.1% 22.6% 21.3% 14.4% 0.5% 0.3% 0.2%

Other specialties 74.3% 74.8% 75.1% 76.3% 76.8% 84.4% 3.1% 1.7% 1.2%

Residents - - - - - - 96.0% 97.4% 97.8%

Specialty unknown 0.2% 0.2% 0.6% 0.2% 0.9% 0.7% 0.2% 0.3% 0.6%

Non-clinical specialty 1.2% 1.3% 1.0% 0.8% 0.8% 0.5% 0.2% 0.2% 0.1%

Unemployed, others 0.1% 0.2% 0.2% 0.1% 0.2% 0.1% 0.1% 0.0% 0.1%
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gradually from 12.5% in 2006 to 10.7% in 2010.  The total 
number of surgeons declined throughout the study period.  
In females, the proportion tended to increase before the new 
training system in 2004, but flattened or declined slightly 
thereafter.  

Retention rate in surgery
The group that acquired medical license in 1993 was 

followed for the longest duration in this study (Fig. 3).  The 
retention rates of both males and females showed a down-
ward trend.  The retention rate in females declined signifi-
cantly to 48.4% in 2002, stabilized thereafter, and then 

Table 2.  The year when “surgery” was first selected as the major specialty.

Year of license acquisition
(number surveyed)

Number of survey after license acquisition

1 2 3 4 5 6 7 8 9 10 11

1993-1994 New 82.8% 10.8% 2.3% 1.3% 0.8% 0.5% 0.4% 0.5% 0.2% 0.2% 0.2%
(n = 3,654) Cumulative 82.8% 93.6% 95.9% 97.2% 98.0% 98.5% 98.9% 99.5% 99.6% 99.8% 100.0%
1995-1996 New 82.2% 10.2% 3.1% 1.6% 0.8% 0.6% 0.5% 0.3% 0.5% 0.2%
(n = 3,559) Cumulative 82.8% 92.4% 95.5% 97.1% 97.9% 98.5% 99.0% 99.3% 99.8% 100.0%
1997-1998 New 80.9% 12.2% 2.9% 1.2% 1.0% 0.7% 0.4% 0.4% 0.3%
(n = 3,570) Cumulative 80.9% 93.1% 96.0% 97.3% 98.2% 98.9% 99.3% 99.7% 100.0%
1999-2000 New 81.0% 12.4% 3.0% 1.1% 1.0% 0.5% 0.5% 0.4%
(n = 3,218) Cumulative 81.0% 93.4% 96.4% 97.5% 98.5% 99.1% 99.6% 100.0%
2001-2002 New 79.4% 14.7% 2.8% 1.4% 0.7% 0.6% 0.5%
(n = 3,405) Cumulative 79.4% 94.0% 96.9% 98.2% 98.9% 99.5% 100.0%
2003-2004 New 51.2% 39.8% 6.1% 1.9% 0.7% 0.4%
(n = 3,415) Cumulative 51.2% 90.9% 97.1% 98.9% 99.6% 100.0%
2005-2006 New 2.1% 85.6% 8.8% 2.4% 1.2%
(n = 2,868) Cumulative 2.1% 87.7% 96.4% 98.8% 100.0%
2007-2008 New 1.5% 88.6% 6.9% 3.1%
(n = 2,795) Cumulative 1.5% 90.1% 96.9% 100.0%
2009-2010 New 1.1% 76.6% 22.3%
(n = 2,655) Cumulative 1.1% 77.7% 100.0%

Fig. 1.  Numbers of male and female doctors selecting “surgery” in early career and proportion of female doctors acquiring 
new medical license.

 The total number of surgeons declined throughout the period.  Proportion of female doctors new medical license acqui-
sition is larger than 30% since 1999.  Green bar shows the number of males selecting surgery, orange bar indicates the 
number of females selecting surgery, and the blue line shows the proportion of newly licensed female doctors as refer-
ence.
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Fig. 2.  Proportions of doctors who selected surgery in early career, by year and by gender.
 The proportion of male doctors choosing surgery was higher than that of female doctors throughout the study period.  

And, the decrease of surgeons started before the new training system, and decrease was accelerated after the system had 
started.  While in females, the rate of selecting surgery tended to increase before the new training system, but declined 
slightly thereafter.  Blue color shows males and females combined, green color indicates males only, and orange denotes 
females only.

Fig. 3.  Retention rates of doctors who selected surgery in early career (medical license acquired in 1993).
 The retention rate of both males and females who selected surgery at least once by the third survey after acquiring medi-

cal license in 1993 showed a downward trend.  The retention rate in females declined significantly up to 2002, stabilized 
thereafter, and increased moderately from 2006 to 2012.  Blue color shows males and females combined, green color in-
dicates males only, and orange denotes females only.
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increased from 47.6% in 2006 to 50.8% in 2014.
The retention rate after 10 years (2003) was almost 

stable (72.4%) in males, but increased to 57.5% in females 
(Fig. 4).  After more than 10 years, the gender difference of 
retention rate tended to decrease.   

Discussion
Currently, the majority of surgeons are males, and the 

rate of selecting surgery as specialty among male doctors 
has been decreasing.  In Japan, the selection rate of surgery 
as specialty already showed gradual decrease before the 
new clinical training system began in 2004, and the rate of 
the decrease was accelerated thereafter.  This is a concern 
of the future.  We also found that the retention rate in sur-
gery was decreased, suggesting that surgery does not meet 
the conditions preferred by doctors of the younger genera-
tion.  Without increasing both the selection rate and the 
retention rate, the number of surgeons in Japan will not 
increase.  

Recently, Mizuno et al. (2014) showed high turnover 
rates in mid-career surgeons who are in the prime of their 
working life and in the position of directly supervising 
young doctors.  These surgeons operate on many cases, 
work as mentor for young doctors, and play an important 
role as core surgeons of the department; as a result, they 
work long hours.  Also, Mizuno et al. (2014) mentioned that 

among the 30 to 40-year-old group of practicing doctors 
from 1996 to 2006, the number of general surgeons 
decreased by 22.6% while the total number of practicing 
doctors decreased by 0.7%.  By specialty, the rate of 
decrease from 1996 to 2006 was greater in general surgery 
(−26.6%) than in obstetrics/gynecology (−17.6%).

In Japan, it is pointed out that deterioration of the 
working environment in medicine has occurred.  Many 
Japanese physicians in hospitals who work through a night 
shift continue to work in the following day shift without a 
rest interval, and surgeons are no exception.  Doctors who 
are tired from working long hours may affect patient safety 
by missing ECG abnormalities (Friedman et al. 1971) and/
or reduced work efficiency (Dawson and Reid 1997; 
Taffinder et al. 1998).  In the US, the surgical training was 
reported to be “malignant” (Yamauchi 2018).  Nevertheless, 
after the Libby Zion case (Asch and Parker 1988), a case of 
death caused by medical errors due to overworked resi-
dents, 80 working hours per week was mandated.  Before 
the new system, in one university hospital in 2002, surgical 
residents slept for an average of 4.4 hours, the shortest 
compared with residents in other departments of the hospi-
tal.  Surgical residents worked on average 17.7 night sifts 
per month, the number of which was larger than any of 
other residents (Taoda et al. 2005).  For patient safety and 
doctor’s work-life balance, optimizing night shifts through 

Fig. 4.  Retention rate in surgery after ten years of acquiring medical license.
 The data show the retention rate in surgery at the sixth survey (11-12 years after acquiring medical license).  The reten-

tion rate after 10 years was almost stable in males, but showed big changes with an upward trend in females, and the 
gender difference of retention rate tended to decrease.  The Great East Japan Earthquake struck on March 11, 2011.  
And, the survey timing of license acquisition in 2001 and 2002, 10 years later was 2012.  It is possible that the retention 
rate of doctors in surgery was affected by the earthquake.  Blue color shows males and females combined, green color 
indicates males only, and orange denotes females only.
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hospital practice management approaches should be imple-
mented, as notified by the Ministry of Health, Labor and 
Welfare (Notification: Optimization of holidays and night 
shifts at medical institutions, on March 19, 2002, Kihatsu 
No.  0319007).  Currently, the epoch-making directives 
were notified to the public but they do not seem to be strict.

The Japanese labor standards law have not been 
applied to medical doctors from the past, because doctors 
govern themselves.  Many violations of labor laws, such as 
Article 32 (working hours) and Article 37 (extra charges for 
overtime, holidays and late nights), have been found in 
national and public hospitals (Ehara 2011).  Moreover, 
Article 36; Notification of agreement on overtime and holi-
day work, had been utilized for the convenience of the 
administrators of hospitals (Ehara 2011; Yoshikawa 2019).  
On the other hand, the Working Time Directive 2003 of the 
European Union stipulated to set a continuous 11-hour 
break every 24 hours (European Union 2003).  It is time to 
consider changing the working style of Japanese doctors, 
and their work-life balance.  According to the Notification 
from the Ministry of Education, Culture, Sports Science 
and Technology on June 28, 2019 (https://www.mext.go.jp/
a_menu/koutou/iryou/1418476.htm), a doctor is “a worker.” 
By complying with the Labor Law, the working environ-
ment of doctors is expected to improve.  When working 
continuously for long hours, scheduling resting interval is 
necessary.

Some suggestions have been proposed to protect sur-
geons from overwork and to prevent “karoshi (death from 
overwork)” (Bandou 2019; Yoshikawa 2019).  First, sepa-
rate the tasks that require a doctor’s license and those that 
do not, and re-assign the latter to be done by non-doctoral 
workers such as nurses, technicians, and office workers.  
This is because non-doctoral workers who have a shift work 
system can more efficiently handle such tasks by workers 
working in different shifts, whereas doctors do not have a 
shift system and each needs to extend his/her working hours 
to incorporate such non-doctor-dependent tasks.  On top of 
the demanding duties as doctors, these additional tasks 
make doctors even more overworked.  Second, academic 
activities required for acquiring specialist accreditation are 
mandatory activities, and should not be classified as self-
improvement.  Academic activities include attending clini-
cal conferences in hospital, attending academic society 
annual meetings, writing case reports and scientific papers, 
and participating in research.  Research and education to 
gain information and knowledge for patient care are essen-
tial for full-time physicians in academia (Okawa 2019).  
Third, hospital executive and managerial duties performed 
by doctors in charge of departments or hospitals require 
extra work and time.  If doctors need to work overtime to 
complete these duties, they should be paid extra for work-
ing overtime, late night duties, and work during holidays 
(Ehara 2011).

The world has been changing and different generations 
have different thoughts and values (McNulty 2006).  As a 

result, workplace conflict occurs.  Currently, there is no 
clear definition of generation gap; professors and depart-
ment heads belong to the generation of baby boomers 
(-1964), mid-career surgeons in the so-called generation X 
(1965-80s), and young doctors in the yutori generation 
(1987- ) in Japan.  We must understand the different ways 
of thinking about life and work in different generations.  
Young doctors in yutori generation often choose things 
comfortable to them, prefer flexible rules, and put priority 
on sense of fulfillment over pride.  Older generations have 
to know young people’s characters, and pay attention to 
acknowledge and praise, enhance motivation, and respond 
to request for recognition frequently seen in younger gener-
ation.  To establish good working relationships with the 
younger generation, we have to know their style.  For the 
perspective to a better future, it is indispensable to know 
the preference of colleagues of other generations, and learn 
to maintain work-life balance.  Maiorova et al. (2007) 
reported that younger generations of general practitioners 
(GPs) prefer working conditions and practice settings dif-
ferent from those of older GPs, settings that provide more 
opportunity for leisure time, flexibility, and sharing of prac-
tice responsibilities.  What is necessary for “work style 
reform for Japanese surgeons” is that those surgeons who 
do not want to change must change by themselves.

Work style reform includes improvement of human 
relationship in the workplace, and surgery in Japan lags 
behind the times in this aspect.  Both academic and power 
harassments ranked high in a survey of surgeons on the 
stress at work and in private life during parenting 
(Tomizawa et al. 2020).  In 2014, a search of judicial prece-
dents regarding academic harassment in Japan found 30 
cases (Kuwabara 2015).  All cases were related to power 
structure at work in educational and research institutions.  It 
has been pointed out that there is either no consultation 
office for harassment in institutions, or even if there is one, 
the office is not always functioning properly (Yukawa 
2018).  There are many cases that surgeons are harassed by 
their bosses during the residency rotation training, since 
bosses do not need to take harassment prevention courses in 
Japan.

The total number of female doctors working in medi-
cal facilities in Japan has continued to increase, and surveys 
conducted by the Japan Surgical Society (JSS) showed that 
the number of female members of JSS increased from 1,889 
(5%) in the first survey in 2008 (Tomizawa et al. 2009) to 
3,247 (8.2%) in the third survey in 2015 (Nomura et al. 
2017).  An article mentioned the trend of female surgeons 
leaving work in Japan (Tomizawa et al. 2016), while the 
data of this current study suggest for the first time that some 
females who left surgery returned to surgery later (Fig. 3).  
When the working environment allows, Japanese female 
surgeons could continue working after childbirth, and the 
retention rate will not have decreased that much.  Some 
possible reasons for Japanese female surgeons leaving work 
are marriage [such as husband or partner with traditional 
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Japanese idea does not want her to work (Japan Medical 
Association 2017)], child rearing (such as unavailability of 
daycare), and incompatibility with the work system (such 
as fulltime work and night duty).  In addition to the existing 
supports, training and support for return to work, career 
development, and a comfortable working environment are 
needed.  Also, efforts to reduce stress at work and in pri-
vate life are also essential (Tomizawa et al. 2020).  It is 
important to develop a plan to ensure that female doctors in 
surgery can build their career path by being able to acquire 
and renew specialist accreditation.

Both core male surgeons and male surgical specialists 
will decrease in number, and the number of female surgeons 
will increase in the near future.  It has been estimated that 
by 2038, the number of female surgeons with specialist 
accreditation will increase (2.48 times), while the number 
of male surgeons with specialist accreditation will decrease 
(0.85 times) (Aso et al. 2019).  Therefore, surgical societies 
must focus on how to support career development for 
female surgeons.  Furthermore, the proportion of young 
female doctors is increasing, and future health policies are 
needed to regulate the workforce of doctors (Kodama et al. 
2012).  The medical societies in Japan have to address the 
issue of gender equality in the election of executive officers 
(Tomizawa 2013).  Studies in the past few years reported 
no female professor or associate professor in surgery at a 
national university (Okoshi et al. 2014) and no female 
member on the executive board of surgical societies 
(Tomizawa 2015).  Improvement of this situation may be 
one of the important factors to stop the decline of female 
surgeons.

If female doctors in surgery are able to receive suffi-
cient support from their family or work in facilities with 
good supporting system in place, which will solve their 
problems of sudden childcare crisis such as sick child and 
being a burden to their colleagues, it is possible that the 
slope of the retention rate of female doctors in surgery will 
become closer to that of male doctors in Fig. 3.  Another 
issue is that there are two kinds of doctors in surgery: those 
who are being supported by others and those who are sup-
porting others.  Being supported doctors include those who 
are parenting, caring for aged parents, and working with ill-
ness.  Supporting doctors are male and female doctors 
working with those needing support.  If doctors who are 
supporting other doctors work comfortably and able to care 
for their family well, the retention rate of surgeons in gen-
eral will stabilize or even increase, and the gap between 
retention rates of male and female surgeons will gradually 
improve.

There are some limitations in this study.  First, the sta-
tus of acquisition and renewal of specialist accreditation by 
gender, age or number was not examined in this study.  
Second, the tendency in surgery was examined alone in this 
study, and did not compare with other departments.  Third, 
because “resident” was not included as a choice under clini-
cal department in the survey form of 2004, residents who 

were being trained at the department of surgery by rotation 
at the timing of survey might have selected “surgery” as 
their specialty.  This may have caused the spikes seen in 
male, female, and total doctors in the 2004 survey (Fig. 2).

In conclusion, surgery was getting harder than we had 
expected; surgery is already an “endangered species.” It is 
therefore necessary to make the surgery specialty attractive 
to young doctors to increase the selection rate.  It is also 
important to support a good work-life balance to improve 
the retention rate, since doctors of the younger generation 
tend to value their private life.  Additionally, for female sur-
geons, career development and support for return to work 
are essential.
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